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[0001] This application claims the benefit of Korean Application No. 10-2003- 
0021950 filed on April 8, 2003, which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

[0002] The present invention relates to a wireless communication system, and more 
particularly, to a method for adaptively controlling a data transmission rate according to a 
channel status, i.e., a signal-to-interference ratio, in which a delay time is used in determining 
a forward data rate to be requested. 

10 Discussion of the Related Art 

[0003] A wireless communication terminal is a portable terminal for wireless 
communication, such as a PCS, a PDA, a smart phone, or a wireless LAN terminal. In a 
wireless communication system such as the IMT-2000 standard, which enables high-speed 
data transmission, channel status fluctuates rapidly over time as a result of channel fading and 

is other factors. Therefore, the current channel status is an important factor in determining the 
data rate in a wireless communication system and is particularly problematic in asymmetrical 
data links such as the downloading of a data stream on a forward traffic channel. 

[0004] In the downlink of a wireless communication system, a base station uses a 
forward channel to transmit a pilot signal, which is received by a wireless communication 

20 terminal. The power level of the received pilot signal is measured to determine a current 
channel status, so that a forward data rate appropriate for the current channel status can be 
determined. Here, the channel status is based on a measurement of a signal-to-interference 
ratio (SIR), and a lookup table is used to determine a forward data rate for request based on 
the obtained SIR value. 
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[0005] The requested forward traffic channel data rate is mapped into a four-bit data 
rate control (DRC) value as specified by the forward traffic channel MAC protocol. The 
wireless communication terminal uses a DRC channel to transmit the DRC value to the base 
station, which thereafter transmits data on the forward traffic channel in accordance with the 
5 requested forward data rate. In doing so, DRC symbols occupy at least one slot of the DRC 
channel corresponding to a DRC length beginning with the first slot of the DRC channel 
following the pilot signal transmission on the forward traffic channel. Subsequently, data 
transmission on the forward traffic channel is performed at the requested data rate, beginning 
from the next slot following the transmission of the DRC symbols. Therefore, 

10 conventionally, there is a delay time between pilot signal transmission and data transmission, 
which corresponds to the DRC length plus one slot. 

[0006] Meanwhile, the channel status dynamic may produce a change in the channel 
status, occurring during the above-mentioned delay time, such that data transmission from the 
base station cannot reflect the most current channel status at the wireless communication 

15 terminal. In particular, if the channel status becomes degraded during the delay time, the 
requested forward data rate, which was determined based on the channel status at the time of 
pilot signal reception, may be too high. Accordingly, there is a need for an adaptive DRC 
method in which this potential change in channel status is considered. 

20 SUMMARY OF THE INVENTION 

[0007] Accordingly, the present invention is directed to a method of adaptively 
controlling a forward data rate of a wireless communication system, which substantially 
obviates one or more of the problems due to limitations and disadvantages of the related art. 

[0008] An object of the present invention, which has been devised to solve the 
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foregoing problem, lies in providing an adaptive DRC method by which data transmission is 
adaptively performed at a reduced data rate in accordance with a delay time, occurring with 
respect to the forward traffic channel, between the reception of a pilot signal at a wireless 
communication terminal and its subsequent reception of data transmitted by a base station. 

[0009] It is another object of the present invention to provide an adaptive DRC 
method, in which an optimal forward data rate is selected for request by a wireless 
communication terminal. 

[0010] It is another object of the present invention to provide an adaptive DRC 
method, in which a requested forward data rate is determined based on a channel status and 
with regard to a delay time existing between detecting the channel status and transmitting the 
data. 

[0011] It is another object of the present invention to provide an adaptive DRC 
method, in which a packet error rate in a wireless communication terminal is consistently 
reduced. 

[0012] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent to those having ordinary skill in the art 
upon examination of the following or may be learned from a practice of the invention. The 
objectives and other advantages of the invention will be realized and attained by the subject 
matter particularly pointed out in the specification and claims hereof as well as in the 
appended drawings. 

[0013] To achieve these objects and other advantages in accordance with the present 
invention, as embodied and broadly described herein, there is provided a method of 
adaptively controlling a forward data rate with regard to a delay time calculated by a wireless 
communication terminal. The method comprises steps of receiving a pilot signal from a 



base station; detecting a channel status by measuring a power level of the received pilot 
signal; calculating a delay time, the delay time equaling a time interval indicative a pilot 
signal and reception of a data signal; determining a target forward data rate based on an offset 
value corresponding to the delay time; and transmitting a value indicative of the target 

forward data rate to the base station. 

[00141 It is to be understood that both the foregoing explanation and the following 

detailed description of the present invention are exemplary and illustrative and are intended to 

provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this application, 
illustrate embodiment(s) of the invention and together with the description serve to explain 
the principle of the invention. In the drawings: 

[0016] FIGS. 1A and IB are DRC timing diagrams for nongated-transmission in a 
wireless communication system, showing delay times for varying DRC lengths; 

[0017] FIGS. 2A and 2B are DRC timing diagrams for gated-transmission in a 
wireless communication system, showing delay times for varying DRC lengths; and 

[0018] FIG. 3 is an operational flow diagram of an adaptive DRC method according 
to the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0019] Reference will now be made in detail to the preferred embodiment of the 
present invention, examples of which are illustrated in the accompanying drawings. 



Throughout the drawings, like elements are indicated using the same or similar reference 
designations. 

[0020] The timing diagrams of FIGS. 1 A and IB and FIGS. 2A and 2B depict a 
relative timing for a forward traffic channel and a data rate control (DRC) channel, to 
5 demonstrate the presence of a delay time in the forward traffic channel. FIGS. 1 A and IB 
each include a DRC channel in a continuous transmission state, i.e., without gating; FIGS. 2A 
and 2B each include a DRC channel in a discontinuous transmission state, i.e., with gating. 
In a wireless communication system through which a base station transmits accessed data on 
the forward traffic channel, a wireless communication terminal transmits DRC symbols on the 
io DRC channel during a time period corresponding to a DRC length in units of one, two, four, 
or eight slots, following pilot signal transmission and starting from a mid-slot point with 
respect to the forward traffic channel. Thus, a DRC value indicating a forward data rate to 
be requested is determined by the wireless communication terminal (an access terminal) and 
is periodically transmitted to one or more base stations setting the forward data rate of the 
is wireless communication system (an access network). The wireless communication terminal 
sets the DRC value to the maximum value that channel conditions permit. 

[0021] The DRC channel of FIG. 1 A exhibits a DRC length of one slot while that of 
FIG. IB exhibits a DRC length of two slots, and the DRC channel of FIG. 2A exhibits a DRC 
length of two slots while that of FIG. 2B exhibits a DRC length of four slots. In other words, 
20 the DRC lengths of FIGS. IB and 2B are greater than those of FIGS. 1 A and 2A, respectively. 
In each instance, the base station transmits the pilot signal to the wireless communication 
terminal at a time t, which determines the current channel status based on the power level of 
the received pilot signal. Thereafter, a delay time is determined based on the DRC length of 
the DRC channel, and an appropriate DRC value is determined and transmitted. The 
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wireless communication terminal periodically transmits the DRC value, so that the base 
station may begin data transmission at a time t + (DRCLength + 1). Here, hashed slots 
indicate transmission of the DRC value on the DRC channel and the data on the forward 
traffic channel. 

[0022] FIG. 3 illustrates the adaptive DRC method of present invention, in which a 
target forward data rate is requested based on a delay time in accordance with the present 
invention. Here, the wireless communication terminal is accessing data from one base 
station of a wireless communication system. 

[0023] In a step S30, a pilot signal is transmitted from the base station and received 
by the wireless communication terminal, which determines in a step S31 a current channel 
status accordingly. Channel status may be determined by a measurement of the power level 
of the received pilot signal and represented as a signal-to-interference ratio (SIR). 
Accordingly, the determined channel status reflects conditions present at the time of pilot 
signal transmission. 

[0024] With the current channel status thus determined, the wireless communication 
terminal calculates in a step S32 the delay time based on the DRC length and determines in a 
step S33 a forward data rate to be requested, i.e., a target forward data rate, based on the 
calculated delay time for a given channel status. Here, it should be noted that longer delay 
times may produce greater changes in the channel status, such that the optimal forward data 
rate may be a lower rate than that suggested by the current channel status. In other words, a 
lower data rate is prudent since the resulting packet error rate (PER) may increase with longer 
delay times. 

[0025] In a step 34, when the requested forward data rate is determined as above, the 
corresponding DRC value is transmitted to the base station on the DRC channel. Thereafter, 
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the base station starts transmitting the data to the wireless communication terminal at the 
requested forward data rate. 

[0026] A wireless communication terminal adopting the method of the present 
invention requests the forward data rate based on the calculated delay time for a given channel 
5 status, using a lookup table stored in an internal memory device. In doing so, a set of offset 
values corresponding to delay times is referenced so that the optimal forward data rate may be 
selected in accordance with the Equation: 

SIRm = SIRr - Offset 

where SIRr is the received channel status information and where SIRm is adjusted channel 
10 status information reflecting the delay time, i.e., the offset value (in dB) corresponding to the 
delay time (DRCLength + 1). Here, the SIRr value corresponds to the SIR value 
conventionally used to select a requested forward data rate. According to the present 
invention, however, the adjusted value (SIRm) is used in consideration of the delay time. 

[0027] The following Table illustrates an example of a portion of the mapping of the 
is channel status information, i.e., an SIR value, to a forward data rate appropriate for a given 
channel status. The optimum forward data rate to be requested, however, is determined by 
considering the offset value of the above Equation, which corresponds to the delay time of the 
present invention. 
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10 



SIR 



14 dB 



13 dB 



12 dB 



11 dB 



forward 
data rate 



960 Kbps 



10 dB 



9dB 



8dB 



7dB 



6dB 



5dB 



4dB 



3 dB 



480 Kbps 



240 Kbps 



[0028] As described above, the SIR value is obtained in accordance with a current 
channel status as determined by the measured power level of the pilot signal, and a forward 
data rate is mapped accordingly. For example, assuming an SIR value of about 11 dB, the 
wireless communication terminal would determine a forward data rate of 960Kbps, which 
would be based on the current channel status, i.e., the SIRr value. Thereafter, by calculating 
the delay time in order to factor in the offset, an SIRm value can be reached. For example, 

assuming a delay time resulting in a 1 dB offset, the SIRm value becomes about 10 dB. 

Accordingly, the wireless communication terminal should request a forward data rate of 480 

Kbps, which is the target forward data rate. 

[0029] Therefore, according to the present invention, when data is transmitted on a 

forward traffic channel at a given rate, a predetermined offset value corresponding to a delay 

time is factored into a selection of an optimal forward data rate based on channel status. 
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Thus, data transmission is adaptively performed at a reduced data rate in accordance with a 
delay time, occurring with respect to the forward traffic channel, between the reception of a 
pilot signal at a wireless communication terminal and its subsequent reception of data 
transmitted by a base station. 
5 [0030] It will be apparent to those skilled in the art that various modifications and 

variations can be made in the present invention without departing from the spirit or scope of 
the invention. Thus, it is intended that the present invention cover such modifications and 
variations, provided they come within the scope of the appended claims and their equivalents. 
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